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Claim 

A type of detergent for a dishwasher characterized by the fact that bags made of a 
material soluble in the washing solution are assembled as a multi-layer structure, with detergent 
filled in each bag, and the bags are dissolved from the outer one in synchronization with the 
washing process. 

Detailed explanation of the invention 

The present invention pertains to a type of detergent for use in a dishwasher. Bags made 
of a material soluble in the washing solution are assembled as multi-layer structure, with 
detergent filled in each bag. This can avoid the tedious operation of measuring detergent each 
time a dishwasher is used. 

In the following, an explanation will be given regarding an application example of the 
present invention illustrated with figures. 

In Figure 2, (1) represents a bag made of a polyvinyl alcohol resin or other water-soluble 
film. It contains detergent (2) measured for one round of operation filled beforehand. Inside outer 
bag (1), inner bag (23) made of a polyvinyl alcohol resin film or the like having a dissolving time 
different from that for bag (1) is formed, with rinse agent (24) filled in it. Detergent (2) is a 
conventional detergent for washing tableware, and by means of chemical/physical actions, etc., it 
can wash off residue attached to tableware. On the other hand, rinse agent (24) can prevent spots 
after evaporation of the wash water when it is blended in the wash water in the last stage of the 
rinse stage of operation after completion of the washing stage of the tableware, and it can 
improve the shiny appearance of the tableware. 

For polyvinyl alcohol as an example of water-soluble film forming bag (1) and bag (23), 
as shown in Figure 3, the dissolving rate depends on the water temperature. As the water 
temperature rises, the dissolving time decreases. For bag (1) and bag (23), if the water 
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temperature is the same, bag (1) can be dissolved quicker than bag (23), that is, their dissolving 
times are set to be different beforehand. 

Figure 1 shows a dishwasher. (3) represents a case. It has detergent flow-out holes (17), 
and it carries bag (1) and is fixed on the inner side of door (4) pivoted on main body case (16) in 
a freely opening/closing way. In the upper portion of the inner side of washing vessel (15), 
supporting fixture (12) for carrying tableware cage (13) is fixed. On the bottom, column (7) is 
erected and fixed by means of nut (8). On the bottom of washing vessel (15), wash water (5) is 
ejected towards tableware (14) from ejecting nozzle (6), which is held in a freely rotatable way 
on column (7) and which is rotated due to the reactive force of ejected wash water (5). 

(10) represents a circulating pump. It suctions wash water (5) through water-conducting 
pipe (1 1), and ejects through ejecting nozzle (6) via pipe (9). 

(20) represents a water drain pump. It suctions wash water (5) through drain water pipe 
(19), and drains the water through water drain hose (21) to the outside. (18) represents a water 
feeding pipe that feeds clean wash water (5) into washing vessel (15). (22) represents a heating 
member that heats wash water (5) for a prescribed time. 

In the prior art, the following washing cycle of the dishwasher is effective: preparatory 
washing -> formal washing -> rinsing -> drying. This cycle is a conventional one for automatic 
treatment. In the preparatory washing step, washing is performed with only the wash water 
without using the detergent. In this step, large residue lumps and residue that can be washed off 
easily are removed as preparation for the next step of formal washing. When the formal washing 
step is entered automatically, the automatic detergent loading device works so that the detergent 
is mixed in the wash water to improve the washing effect of the formal washing step of operation. 
Then, in the rinse step performed after the formal washing step, several rounds of rinsing are 
performed. In the final stage of the rinsing step, the automatic loading device of the rinse agent 
operates to perform finishing of the washing operation, followed by drying to realize a clean 
washing effect. In the present invention, said washing cycle of the dishwasher in the prior art is 
improved. 

In the following, an explanation will be given regarding the operation of this application 
example. Bag (1) is set in case (3), and door (4) is closed. Then, wash water (5) is fed through 
water feeding pipe (18). When a prescribed water level is reached, water feeding is stopped, and 
circulating pump (10) is turned ON, so that wash water (5) is ejected from ejecting nozzle (6) 
towards tableware (14). Under a reactive force, ejecting nozzle (6) is rotated, and washing of the 
preparatory washing step is started. At the same time, since wash water (5) is also applied on bag 
(1), the bag is gradually dissolved. As shown in Figure 3, because the wash water temperature is 
usually about 20°C, 10 min or longer is required before the bag is dissolved. Because the 
preparatory washing step is 3-5 min, bag (1) is not completely dissolved during this period, and it 
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is maintained to the next step, that is, the formal washing step. After completion of the 
preparatory washing step, circulating pump (10) is turned OFF, and water drain pump (20) is 
turned ON to drain the contaminated wash water (5). After completion of water draining, clean 
wash water (5) is fed again through water feeding pipe (18). When a prescribed water level is 
reached, water feeding is stopped, and circulating pump (10) is turned ON to start the formal 
washing step of operation. When the formal washing step of operation is started, power is turned 
ON for heating member (22) to heat wash water (5). Since wash water (5) is heated to 30-40°C, 
bag (1), which was partially dissolved in the preparatory washing step of operation, is quickly 
dissolved, so that detergent (2) sealed in it flows out, and it flows through detergent flow-out 
holes (17) and is mixed in wash water (5). In this case, inner bag (23) with detergent sealed in it 
is exposed to wash water (5). Because the temperature is controlled to be lower than that 
required to dissolve bag (23) in the formal washing step of operation, said inner bag is not 
dissolved. After completion of this step, contaminated wash water (5) is drained, and fresh clean 
wash water (5) is fed through water feeding pipe (18), and, just as in the preparatory washing 
step, rinsing is performed. When the last round of rinsing is started, heating member (22) is 
turned ON again to heat wash water (5) above the temperature in said formal washing step of 
operation, that is, to about 80°C. Consequently, bag (23) is dissolved, and rinsing agent (24) is 
mixed in wash water (5) to finish washing. After completion of this step, the drying step is 
entered. After completion of the drying step, clean tableware (14) is obtained. 

In said application example, conventional detergent (2) is sealed in outer bag (1). 
However, it is also possible to seal solid grains that have a polishing effect as they are ejected 
from ejecting nozzle (6) to impact the tableware, while filling inner bag (23) with a conventional 
detergent instead of rinse agent (24). In this way, said contents are used in the "preparatory 
washing" and "formal washing," and the washing effect can be further improved. Of course, it is 
also possible to form a 3-layer bag containing "solid grains," "detergent" and "rinse agent" from 
the outer side, respectively, with said bags being filled with the appropriate detergents. Also, it is 
possible to inject hot wash water (5) instead of setting heating element (22) to reach the 
prescribed temperature of the wash water. 

As explained above, according to the present invention, a multi-layer bag is formed from 
a surface soluble in the washing solution, with detergents filling the various layers of bags. In 
company with progress of the washing operation, the bags are dissolved sequentially from the 
outer side, so that the detergents are sequentially mixed in the washing solution to wash the 
tableware. This eliminates an automatic detergent loading device as would be needed in a 
dishwasher of the prior art. Also, the dissolving times of the various bags are controlled by the 
wash water temperature. Consequently, addition of appropriate detergents can be synchronized 
with the washing process. Also, since the quantity of the detergent filling the bag is measured 



beforehand, there is no need to measure the detergent each time the dishwasher is used. This also 
can prevent spilling of detergent as can take place in the prior art. 

Brief description of the figures 

Figure 1 is a longitudinal cross-sectional view of a dishwasher in an application example 
of the present invention. Figure 2 is an enlarged cross-sectional view of the detergent [bag] of the 
present invention. Figure 3 is a diagram illustrating the relationship between the dissolving time 
of the bag and the water temperature. 

1 Bag 

2 Detergent 

23 Bag 

24 Rinse agent 

5 Washing solution 




Figure 1 
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Figure 3 



Key: 1 
2 
3 



Aqueous solution of polyvinyl alcohol film 
Dissolving time (sec) 

Dissolving temperature (with agitation, °C) 
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